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CAMERA APPARATUS 
BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention relates to a camera apparatus suitable 
to be applied, for example, to a digital video camera apparatus 
which is made super-small sized and can record and reproduce with 
a high-density, and in more detail to such a camera apparatus where 
a lens block constituting an optical portion can pop-up with 
respect to a camera-body, the lens can be protected when it is 
in a housed condition and a holding feeling of the camera is 
improved when the camera is in a taking-picture condition. 
Description of the Related Art: 

In the prior art, various types of video cameras and digital 
still cameras which were made super-small sized have been 
developed. However, in any of the cameras, a lens for taking 
pictures is arranged at the front face of the camera-body as a 
fixed type. 

Additionally, for the lens of the conventional fixed type, 
the lens was protected by attaching a detachable cap to the lens 
tip portion or by building-in a shutter type barrier mechanism. 

However, for the camera of the fixed type lens, other devices 
cannot be arranged at the lens front side, so that the camera grip 
position and another device area should be positioned or secured 
at other positions, and consequently it became an obstruction for 
a smaller sized camera. 
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Further, the detachable cap might be easily missed or the 
attaching and detaching operation thereof is troublesome, and the 
lens face side cannot be utilized for a space of other devices. 
Additionally, in case of the shutter type barrier mechanism it 
is avoided from the matter of missing and avoided from the 
troublesome matter of attaching and detaching, but the lens face 
side cannot be utilized for a space of other devices just same 
as the detachable cap case. 

As mentioned above, various devices are arranged on the side 
surface or upper and lower surfaces of the camera-body and the 
grip region of the camera was secured at a portion other than the 
lens area . 

In more detail, when a video camera having a fixed type lens 
at the front face side of the camera is taken as an example, the 
posture of a human hand will become a condition of bended to a 
direction of an approximately right angle when gripping the camera 
for taking a picture, so that it becomes a problem that the posture 
of this taking-picture causes weariness of the wrist such that 
it becomes painful to maintain a taking-picture condition for long 
hours . 

SUMMARY OF THE INVENTION 
The present invention is directed to solve the aforementioned 
problems and it is an object or a purpose of the present invention 
to obtain a camera apparatus where the optical portion is capable 
of being stored or housed inside of the camera-body when it is 


not in a taking-picture condition such that the lens surface can 
be protected, at the same time the camera-holding feeling is 
improved and it will not be painful to take pictures even for long 
hours . 

The camera apparatus according to the present invention to 
attain the aforementioned purpose comprises a camera-body 
portion; display panel portion fixed to the camera-body portion; 
and an optical portion fixed to the upper portion of the 
camera-body portion and rotatable between a housed position in 
the camera-body portion and a pop-up position. 

According to the abovementioned camera apparatus, the 
optical portion is housed inside of the camera-body portion when 
the camera is not in a taking-picture condition, so that the lens 
surface of the optical portion can be protected. In this way, the 
outer body portion of the camera facing to the lens surface can 
be secured as a grip region of the camera, so that it becomes 
possible to make the camera much smaller sized. 

Additionally, when the camera is in a taking-picture 
condition, the optical portion is made popped-up to a 
predetermined elevation-angle, so that the camera-body portion 
is held in a forward-leaning posture and the lens light axis of 
the optical portion becomes a taking-picture condition facing to 
the subject. In this way, it becomes possible to take pictures 
in a natural posture during the taking-picture condition without 
bending a human wrist. 


BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective outward appearance view according 
to an exemplified embodiment showing a digital video camera when 
it is in a condition other than a taking-picture condition, 

FIG. 2 is a perspective outward appearance view according 
to an exemplified embodiment showing a digital video camera when 
it is in a taking-picture condition, 

FIG. 3 is a partial cross-sectional side view in an enlarged 
form showing a lens block in its housed condition, 

FIG. 4 is also a partial cross-sectional side view in an 
enlarged form showing a lens block in its pop-up condition, 

FIG. 5 is a perspective view showing a fixed side metal plate 
member of a lens block in a separated condition, 

FIG.' 6 is a perspective view showing a movable side metal 
plate member of a lens block in its separated condition, 

FIG. 7 is a perspective view seen from the rear side when 
a fixed side metal plate member and a movable side metal plate 
member are mounted for a lens block, and 

FIG. 8 is a perspective view seen from the front side when 
a fixed side metal plate member and a movable side metal plate 
member are mounted for a. lens block. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

An exemplified embodiment of a camera apparatus according 
to the present invention will be described hereinafter with 
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reference to the drawings taking a super small sized digital video 
camera (hereinafter referred merely as a camera) as an example. 

FIG. 1 is a perspective outward appearance view when a camera 
is in a condition other than a taking-picture condition and FIG. 
2 is a perspective outward appearance view when the camera is in 
a taking-picture condition. 

A reference numeral 1 designates a camera-body and a 
recording and reproducing mechanism not shown is provided in the 
camera-body 1, a tape cassette of a recording medium can be put 
into and put out from an opening and closing door not shown . Further , 
an outwardly fixing type display panel 2 such as a liquid crystal 
display panel is attached to the camera-body 1 through a hinge 
portion 3 in a manner of freely opening/closing and freely 
rotational operation. Additionally, a battery pack 4 for a power 
supply is mounted on the camera-body 1 at a lower side portion 
of the display panel 2 . 

Further, the camera-body 1 has mode switching buttons for 
switching among a camera mode, a memory mode and a video mode and 
a zooming lever on the opposite side face thereof with respect 
to the display panel 2 side, while a taking-picture start/stop 
button and the like is arranged at the back face side of the 
camera-body 1 . It should be noted that a viewf inder is not provided 
for the camera of this exemplified embodiment and taking-pictures 
are executed as seeing the pictures reproduced on the display panel 


Now, a lens block 5 which is a specific portion according 
to the present invention is arranged at the upper portion of the 
camera-body 1 . The lens block 5 is equipped with a front side lens 
(hereinafter referred as a lens surface 6) at the front surface 
side . Further , a strobe 7 is provided neighboring the upper portion 
of this lens surface 6 and a pair of left and right sound-collecting 
microphones 8 are provided neighboring the lower portion of this 
lens surface 6. 

The lens block 5 is stored or housed inside of a lens block 
storing concave portion 9 provided at the upper surface of the 
camera-body 1 when the camera is not in a taking-picture condition 
as shown in FIG. 1, so that a portable and small sized version 
of a camera can be attained and at the same time the lens surface 
6 will be protected by an outer body 1 a at the front upper portion 
of the camera-body 1. Subsequently, when the camera is in a 
taking-picture condition, a pop-up button is operated such that 
a pop-up operation is executed to a direction of a predetermined 
elevation-angle „ (e.g. around 30°) with respect to a support of 
a support-axis 10 (an axis corresponding to an axis 14 described 
hereinafter) such that the lens surface 6 will be exposed from 
the upper portion of the camera-body 1 . 

Next, the pop-up mechanism of the lens block 5 will be 
described in detail with respect to FIGS . 3 to 8 . FIG . 3 is a partial 
cross-sectional side view in an enlarged form when the lens block 
5 is in its housed condition, FIG. 4 is a partial cross-sectional 
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side view in an enlarged form when the lens block 5 is in its pop-up 
condition, FIG. 5 is a perspective view showing a pop-up mechanism 
of a fixed side metal plate member in a separated condition, FIG. 
6 is a perspective view showing a movable side metal plate member 
to which the lens block 5 is mounted in its separated condition, 
FIG. 7 is a perspective view of the housed position seen from the 
rear side when a fixed side metal plate member and a movable side 
metal plate member are mounted, and FIG. 8 is also a perspective 
view of the housed position seen from the front side thereof. 

In FIG. 5, a reference numeral 11 denotes a base plate of 
a fixed side metal plate member which is fixed to a bottom portion 
of a lens block storing concave portion 9 by means of a screw not 
shown. A pair of side plates 12, 12 are bended up at the rear edge 
portion (right edge portion in the figure) of the base plate 11 
with one-body configuration . Further, an axis 14 is caulking-f ixed 
to an axial hole 13a formed at the upper portion of one side plate 
12 in a condition that a first coil spring 15 is mounted thereon. 
At the same time, an axis 16 is caulking-f ixed to an axial hole 
13b formed at the upper portion of the other side plate 12. The 
above mentioned caulking-f ixing of the axis 14 and the axis 16 
to the axial hole 13a and the axial hole 13b is performed or 
executed through axial holes of side plates of a movable side metal 
plate which will be described hereinafter. Further, arms 17, 17 
are elongated from the upper edge portions of the side plates 12, 
12 to the rear side; a locking-axis pin 19 is inserted from a bigger 
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hole (axial hole 18a) side to axial holes 18a, 18b which are formed 
at the tip side thereof; and it is caulking- f ixed at the axial 
hole 18b side. 

Additionally, a sleeve-plate 20 is bended up with one-body 
configuration at the front edge portion of the base plate 11 so 
as to incline a little bit to the outward direction and guide 
grooves 21, 21 are formed in the vicinity of the left and right 
side portions of the sleeve-plate 20. Further, a wire members 22, 

22 formed as U-shaped are provided inside of both the guide grooves 
21, 21 in such a manner that a connecting portion 22a thereof is 
held between the sleeve-plate 20 and a latching or hooking piece 

23 bended up from the base plate 11 and bended portions 22b, 22b 
which are formed at both sides of the wire member 22 , 22 are latched 
or hooked and fixed at slit-grooves 20a, 20a of the sleeve-plate 

20. Convex-shaped curved surface portions 24, 24 are formed near 
the upper edge of the spring members 22, 22 in such a manner that 
they project to the direction of the aforementioned guide grooves 

21, 21. 

On the other hand, in FIG. 6, a reference numeral 25 is a 
base plate of a movable side metal plate member and the lens block 
5 is fixed on the base plate 25. A pair of side plates 26, 26 are 
bended up at the rear edge portion (right edge portion in the 
figure) of the base plate 25 with one-body configuration and axial 
holes 27 , 27 are formed at the upper portions of both the side 
plates 26, 26 respectively. Further , bearing arms 2 8 , 28 are formed 
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in such a manner that they project to a direction to the rear side 
from the upper edge portions of the side plates 26, 26 with some 
inclination and axial holes 29, 29 are formed at the tip portions 
thereof. A A-shaped rocking plate 30 is supported or mounted to 
the axial holes 29, 29 by means of an axial pin 32 through holes 
31a, 31a of bearing plates 31, 31 rocking availably and a pop-up 
button 33 is supported on one upper side surface of the plate 30. 
Additionally, a locking claw 34 is provided on a lower side piece 
of the rocking plate 30. 

A second coil spring 35 is mounted on the axis pin 32. One 
terminal 35a of the second coil spring 35 is hooked and fixed to 
a spring hooking piece 28 a provided at one of the bearing arms 
28 and the other terminal 35b is hooked and fixed to the rear 
surface of the rocking plate 30. Consequently, the rocking plate 
30 is made biased to a clock wise direction by the spring force 
of the second coil spring 35. 

Further, at the front edge side of the base plate 25, a pair 
of left and right guide pins 37, 37 (see FIG. 8) are mounted with 
downward inclination onto mounting plates 36 which are bended with 
one-body configuration therewith. The distance between the guide 
pins 37, 37 is made equal to the distance between the 
abovementioned guide grooves 21, 21 at the fixed side metal plate 
11 . 

Here, the process of mounting the movable side metal plate 
member 25 to the fixed side metal plate member 11 is first the 
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guide pins 37, 37 of the movable side metal plate member 25 are 
inserted into the slit-grooves 21, 21 of the sleeve-plate 20 of 
the fixed side metal plate member 11.- Thereafter, the axis 14 
mounted with the first coil spring 15 is caulking-f ixed to the 
axial hole 13a of the one side plate 12 of the fixed side metal 
plate member 11 through the axial hole 27 of the one side plate 

26 of the movable side metal plate member 25. Similarly, the axis 
16 is caulking-f ixed to the axial hole 13b of the other side plate 
12 of the fixed side metal plate member 11 through the axial hole 

27 of the other side plate 26 of the movable side metal plate member 
25. Then, the one terminal 15a of the first coil spring 15 is 
hooked and fixed to the spring hooking piece 12a of the side plate 
12 of the fixed side metal plate member 11 and the other terminal 
15b of the first coil spring 15 is hooked and fixed to the spring 
hooking piece 26a of the side plate 26 of the movable side metal 
plate member 25. 

Here, the movable side metal plate member 25 together with 
the lens block 5 executes a pop-up operation with an 
elevation-angle and a housed and locked operation to the stored 
position by means of the spring bias force of the first coil spring 
15 by making or using the axis 14 as a support for rotation. 

In a housed condition of the lens block 5, as shown in FIG. 
3, the locking claw 34 of the rocking plate 30 which is biased 
to a clockwise direction is engaged or latched to the locking-axis 
pin 19 and the housed condition is maintained. At this time the 
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guide pins 37 , 37 of the movable side metal plate member 25 are 
positioned at the lower side of the slit-grooves 21, 21 of the 
fixed side metal plate member 11. 

At this time when the pop-up button 33 is pushing operated 
and the rocking plate 30 is rotated to a counter clockwise 
direction, the locking claw 34 retreats from the locking-axis pin 
19 as shown by imaginary lines and the locking is released. At 
the same time the movable side metal plate member 25 together with 
the lens block 5 are executed with a pop-up operation to the pop-up 
position in accordance with the guide pin 37, 37 guided along the 
guide groove 21, 21 as shown in FIG. 4. In this pop-up position 
of the lens block 5, the guide pins 37, 37 are maintained at the 
pop-up position in a condition that they go over the curved surface 
portion 24, 24. 

When the lens block 5 is housed in the. stored position from 
the pop-up position, the lens block 5 is pushed down by hand against 
the spring force of the first coil spring 15. In this way the 
locking claw 34 will again be engage with the locking-axis pin 
19 to be maintained in a housed condition as shown in FIG. 3. 

For the abovementioned camera, the lens surface 6 has an 
elevation-angle of around 30° with respect to the camera-body 1. 
Therefore, when the lens surface 6 is made just directed to the 
subject for a taking-picture condition, the camera-body 1 will 
be in a grip condition held by hand to somewhat a downward direction 
as shown in FIG. 2. The posture of the hand this time becomes in 


a natural condition where the wrist R is just straight and it is 
avoided from a conventional condition where, the wrist is bended 
to an upper direction, so that it does not cause weariness even 
after taking-pictures long hours and it becomes possible to 
improve a holding feeling of a camera. 

Additionally, the lens block 5 is housed within the lens block 
storing concave portion 9 at the upper face side of the 
camera-body 1 when the camera is not in a taking-picture condition 
as shown in FIG. 1, so that the lens surface 6 is protected by 
the outer body 1 a at the front upper portion and at the same time, 
the strobe 7 and the sound-collecting microphones 8 arranged and 
positioned neighboring the upper portion and the lower portion 
of the lens surface 6 can be also protected. Based on this fact, 
a portable and small-sized version of a camera is attained. 

Further, as the lens surface 6 is protected by the outer body 
1 a at the upper and front face side of camera-body 1 when it is 
in a housed condition, so that a portion of the outer body la 
which was a lens portion of a conventional camera in a 
taking-picture condition can be secured as a grip region of a 
camera . 

Furthermore, for the abovementioned camera- body 1, it is 

possible to arrange devices such as operation buttons, a speaker, 

sound-collecting microphones and a strobe in a portion of the outer 

body la which was a lens portion of a conventional camera, so 

that it becomes possible to obtain a much smaller-sized camera. 

12 


Additionally, it is naturally possible to shut off the power 
supply of the camera in cooperation with the housing operation 
of the lens block 5 into the camera-body 1 and to put on the power 
supply of the camera in cooperation with the pop-up operation of 
the lens block 5. 

According to the exemplified embodiment of the present 
invention , the lens block 5 is executed with a pop-up operation 
by the spring force of the first coil spring 15, but it is possible 
to execute the pop-up operation by a spring plate or an 
electromagnetic solenoid other than a coil spring. 

Further, according to the exemplified embodiment of the 
present invention, the lens block 5 is made to be a pop-up condition 
with an angle of a predetermined elevation-angle by making the 
axis 14 as a support for rotation, but it is possible to make the 
lens block 5 rotate 180° to the opposite side such that the lens 
surface 6 is directed to the person side of taking-pictures. 

Further, it is possible to adapt other than a mechanism where 
a lens block 5 is made to be a pop-up condition with an angle of 
a predetermined elevation-angle, that is, to adapt a system where 
a lens block is popped-up vertically from the upper face of the 
camera-body 1 or a system where a lens block is pulled out slidably 
from the side face of the camera-body 1. 

Furthermore, according to the exemplified embodiment of the 
present invention, a case of a super small sized digital video 
camera is described, but it is also widely applicable to other 


apparatuses such as a digital still camera. In this case the 
display panel is arranged by being fixed to the camera-body. 

As explained above, the camera apparatus according to the 
present invention is provided with a camera-body portion, a 
display panel portion mounted to camera-body portion, and an 
optical portion rotatable between a housed position within the 
camera-body portion and a pop-up position; and therefore the 
optical portion is housed within the camera-body portion when the 
camera is not in a taking-picture condition such that the lens 
surface of the optical portion can be protected by the outer body, 
and the outer body portion facing to the lens surface can be secured 
as a grip region of the camera, so that it has an effect to make 
a camera much smaller-sized. 

Further, as the optical portion is popped-up to an angle of 
a predetermined elevation-angle, the camera-body portion is 
maintained in a forward-leaning posture when taking-pictures 
while the lens light axis of the optical portion is made directed 
to the subject as a taking-picture condition. Consequently, it 
becomes possible to take pictures with a natural posture without 
bending the wrist when taking pictures. 

Having described preferred embodiments of the invention with 
reference to the accompanying drawings, it is to be understood 
that the invention is not limited to those precise embodiments 
and that various changes and modifications could be effected 
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therein by one skilled in the art without departing from the spirit 
or scope of the invention as defined in the appended claims. 
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